Demyelination following infection of mice with the neurotropic coronavirus mouse hepatitis virus strain JHM (MHV) is immunemediated. It has been demonstrated that MHV-specific CD4 and CD8 T cells are capable of causing demyelination independent of the other T cell subset. Recent work has also demonstrated that activated bystander CD8 T cells mediate significant demyelination. The ability of bystander CD4 T cells to mediate demyelination was investigated using CD4 T cell transgenic mice. The results indicated that bystander CD4 T cells were unable to cause demyelination in MHV-infected mice, despite being recruited into the central nervous system (CNS) and irrespective of activation status. These results suggest that CD4 T cells must recognize antigen in the CNS in order to cause demyelination. D
Introduction
Immunocompetent mice inoculated with MHV-JHM develop acute and chronic demyelinating diseases (Stohlman et al., 1999 ) that serve as animal models for the human demyelinating disease, multiple sclerosis (MS). By contrast, mice that are immunodeficient, such as those with a genetic disruption of recombination activation gene 1 (RAG1 À / À ) or mice with severe combined immunodeficiency syndrome (SCID), do not develop demyelination despite harboring large virus titers (Houtman and Fleming, 1996a; Wang et al., 1990; Wu and Perlman, 1999) . These mice die from viral encephalitis 14 -16 days post-inoculation (p.i.) without protection from T cells or antibodies. Adoptive transfer of CD4 or CD8 T cells from immunocompetent mice into MHV-infected RAG1 À / À or SCID mice results in inflammation and demyelination within 7 days post-transfer (p.t.). Macrophage/microglia recruitment and concomitant demyelination occur rapidly after adoptive transfer (Wu et al., 2000; Wu and Perlman, 1999) , in large part because pro-inflammatory cytokines and chemokines are expressed in the central nervous system (CNS) of RAG1 À / À mice even in the absence of transferred T cells (Haring et al., 2002) .
Although MHV-specific CD4 and CD8 T cells predominate in the CNS after adoptive transfer, recruitment of T cells into the CNS is random with regard to antigenspecificity (Bauer et al., 1998; Hickey et al., 1991; Williams and Hickey, 1995) . Using MHC class I tetramers and intracellular cytokine staining (ICS), a large fraction of CNS-derived T cells has been determined to be MHVspecific in immunocompetent mice infected with MHV and after adoptive transfer of T cells into infected RAG1 À / À mice (Haring et al., 2001; Marten et al., 2000a,b; Pewe and Perlman, 1999) . Despite these sensitive methods of identifying antigen-specific T cells, populations of T cells with unknown specificities exist in the CNS after MHV infection. Although as yet undetermined viral epitopes may be recognized by some of these T cells, some T cells in the MHV-infected CNS are likely not to be MHV-specific. Some of these T cells could be autoreactive, as detected in the CNS of mice with demyelination induced by Theiler's murine encephalomyelitis virus (TMEV) (Miller et al.,
